The quantum properties are important to study nuclear structure. The energy, spin, parity, transition order are usually interesting to research. In this experiment, Ni is activated by thermal neutron on 3 rd horizontal channel of Dalat nuclear Reactor, to get data by "event-event" gammagamma coincidence. This report shown two-step cascades energies, relative intensities, spin, parity and electromagnetic transition probabilities of 59 Ni by 58 Ni(n th , 2g) 59 Ni reaction.
INTRODUCTION
The study of gamma decay of 59 Ni have been previously published in many works based on different reactions such as (a, n) with energy smaller than 2 MeV [3] , the (p, g) reaction with energy range from 3 to 6 MeV by the work of M. Pichevar and colleagues [5] . The energy and the intensity of 59 Ni gamma transfers from B n to ground state as showed in the report of IAEA [2] .
However, the results of previous studies didn't show the agreement of the experimental data with and nuclear theory models, and there are many unclear problems in theoretical and empirical nuclear structure.
In this experiment, we studied 59 Ni cascade gamma transfer base on gamma -gamma coincidence system with "event-event" method on 3 rd horizontal channel of Dalat nuclear Reactor. From the experiment data, we applied single particle nuclear model to determine some quantum properties and electromagnetic transfer probabilities.
. EXPERIMENT AND METHOD

Samples and experimental systems
Experimental sample is natural nickel. The isotope ratio of the nickel samples and thermal neutron capture cross section are 58 Ni (68.0769 % and 4.6 barn); 60 Ni (26,2231%, 2,9 barn); 61 Ni (2,5%, 1,1399 barn); 62 Ni (14,5%, 3,6345 barn); 64 Ni (0,9256%, 1,58 barn) respectively [1] .
The neutron beam, sample and detector was set up for maximum efficiency of gamma detection. In this experiment the sample is set at 45 o from neutron beam, two detectors are placed opposite (180 o ) with each other. The thermal neutron flux at sample position was about 10 6 n/cm 2 /s. Cadmium coefficient is 900 (1 mm in thickness).
Experimental system was the gamma -gamma coincidence with event-event counting method, as showed in Fig. 1 . The operating principle was briefly described as follow: The signal from two detectors was amplified and shaped by the amplifier (Amp. 7072A), which convert the output signal from the amplifier to digital signal when the conditions of 7811R interface is satisfied. Timing signals from two detectors was amplified and shaped by fast amplifier (FFA 474). The output signals from FFA 474 went through the Constant Fraction Discriminator (CFD 584) and then the output signals of two CFD came to Start and Stop gates of TAC with one output signal was delayed correlatively with the time of coincidence gates. The valid output of TAC was the control signal for ADC 7027 which decide whether or not accept the signal conversion. The output of TAC is digital signal which was converted from the analog signal by ADC 8713 contain the timing information. Fig. 1 . Experimental system [6] .
Quantum properties
Assuming that J π spin and parity are the ground state of nuclear, the spin and the parity of the compound nuclear when capturing neutron (s wave neutron capture) are ability J π ± ½ .
Because of the lifetime of nuclei at excited states is very short, gamma radiations emitted from compound nuclear are usually electric dipole radiations E1, magnetic dipole M1, electric quadruple E2 or a mixture of M1 + E2. Selection rules for the multiple order of radiation are identified by:
L is multiple order. J i is the spin of the initial state, J f is the spin of the final state.
In this experiment, the relative intensity of cascade gamma transfer is calculated:
S is the calibrated area of i th peak in the cascade transfer.
According to the shell model, the transferred probability is [4] :
Electric transfer probability:
Magnetic transfer probability
Where ħ is the Dirac constant, L is the multiple order of the gamma radiation, E is the energy of gamma radiation (keV), R is the nuclear radius, e 2 = 1.440×10 −10 keVcm, The experimental results measured 26 pairs of cascade gamma transfer with specific energy and intensity. According to the rules of identification of spin and multiple order, spin and parity were calculated and arranged for state that can be measured by experiment, in addition, the spin and parity of uncompleted levels were added in [2].
Gamma transfer probability
From the experimental data of gamma intensity and electromagnetic transfer selection, the magnetic dipole transfer probability was calculated for some levels of 59 Ni nuclear at compound state when capturing neutron. The result also was compared with the data from the single particle model using Equations (3) and (4): Table 2 . The magnetic dipole transfer probability of some levels : the theoretical magnetic dipole transfer probability. Table 2 showed that the ratio between theoretical and experimental transfer probability are approximate to 1, we concludes that 59 Ni nuclei is sufficient with single particle model.
Results in
CONCLUSION
By the empirical study of the cascade transfers of 59 Ni nuclei from 58 Ni(n, 2g) 59 Ni reaction, we measured 26 pairs of cascade transfer and arranged into scheme, in addition, the relative intensity of the transfers were produced. Using the rules of calculation of spin and parity, the possible spin and parity were calculated for experimental levels, complement for uncompleted levels.
The results also showed the agreement between the calculation from single particle model of nuclei and experiment data. Thus, we conclude that 59 Ni nuclei can be explained by single particle model.
